The effect of breakup in the fusion cross section in terms of suppression versus enhancement, discussed in a conflicting way in the literature, is addressed. Data and theoretical predictions available in the literature are compared. Excitation functions of the sub-and near-barrier fusion cross-sections for a wide variety of light and heavy systems are presented and interpreted. We have measured fusion excitation functions and breakup correlation functions for the medium weight systems 6 Li + 59 Co and 7 Li + 59 Co. These measurements help to establish the influence of the projectile breakup on the fusion process at near-barrier energies and contribute to the determination of how the mass of the target affects the breakup role. The results indicate a light fusion enhancement at sub-barrier energies and a geometry dominated cross section at barrier energies.
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Systematic experimental and theoretical studies on the effect of the coupling of collective degrees of freedom to the fusion process, which lead to a significant enhancement of sub-barrier fusion cross-section when compared to predictions of one dimensional barrier penetration models, have been, so far, widely reported in the literature (ref [1] [2] [3] . The dynamical process leading to this enhancement seems to be well understood (3) . However, in the case of reactions where at least one of the colliding nuclei has a very low binding energy, and the breakup process may become an important reaction channel, conflicting model predictions and experimental results are found (4-7).
Many questions regarding this feature became more relevant due to the large impact they may have on the investigations made possible with the recent availability of radioactive beams and the renewed interest in superheavy elements. It is so far established that the coupling of collective additional degrees of freedom to the sub-barrier fusion channel systematically enhances the Complete Fusion (CF) cross section. However, the theoretically expected decrease of the survival probability of weakly bound nuclei at barrier energies suggests an inhibition of the CF cross section. Experimental results have shown that the nuclear breakup channel may be a major limiting process for the fusion probability above the barrier energy when light weakly bound nuclei (8, 9) are involved. On the other hand, the Coulomb breakup may also be important when weakly bound nuclei interact with very massive heavy-ions systems (10) (11) (12) . One open and interesting question that remains in the case involving medium weight nuclei is whether the breakup process hinders or enhances fusion cross sections in different energy regimes.
Recently a systematic study of the fusion process in systems as light as 6, 7 Li+ 12 C and 6,7 Li+ 9 Be has been (8,13,14) presented reporting, at energies E above the barrier V B , (E > 2V B ), a correlation between the participants binding energy, the size of the system and the degree of inhibition of the fusion probability. This study indicated that the degree of inhibition of the fusion probability results from two adding phenomena. One directly related to the lowest binding energy for particle or cluster breakup, and another related to the size of the system by the ratio of skin / core volume. (14) . Conflicting interpretations reported in the litterature, are, in part, originated from the use of different references to state that an inhibition is observed: reaction cross section, predictions based on one dimentional barrier penetration model (1BPM), fusion cross section of similar systems, and others.
From the theoretical point of view, this problem also rises interesting and intriguing questions. Some approaches predict an enhancement of the fusion yield, whereas others predict the suppression of fusion. Furtermore, other models predict the coexistence of both features as sub-barrier enhancement and suppresion above the barrier.
Very recently, Tripathi et al (12) indicated that the competition between the enhancement and inhibition factors are resultant of coupling into the fusion channel, rather than an incoherent survival probability of the entrance channel.
The studies presented in the literature are concentrated in two different domains: light systems dominated by single particle and geometrical effects, and massive systems dominated by Coulomb interactions and collective behaviour.
The effect on medium weight systems, which represent an intermediate configuration and for which the geometrical attenuation of fusion and Coulomb breakup processes may compete equally, has not been addressed yet in the litterature. Within this scenario we have extended the study of the effect of the breakup on fusion cross sections by measuring sub-and near-barrier fusion cross sections for the 6 Li+ 59 Co and 7 Li+ 59 Co reactions. This measurement involves a significantly heavier target than the previous work of Takahashi et al (8) , and lighter than the one used by Dasgupta et al. (11) , thus enabling to explore to what extend the influence of the breakup channel scales with the target mass. This is an important consideration in planning subsequent near barrier fusion experiments with radioactive beams. The 6,7 Li beams, of energies between 11 and 26 MeV and of intensity of 5-10 pnA, were provided by both the University of São Paulo 8UD Pelletron Tandem facility and the VIVITRON electrostatic Tandem accelerator of the Institut de Recherches Subatomiques (IReS), Strasbourg. The fusion cross sections were obtained through the detection of the gamma rays related to the evaporation residues.
We have also searched for Incomple Fusion ( ICF) yields at the highest energy data. Hauser-Feshbach calculations using the statistical-model code CASCADE (18) were used to identify and /or check possible contamination of specific lines associated to evaporation residues with contributions from Incomplete Fusion process. The critical angular momenta have been deduced from the experimental total fusion cross sections using the sharp cut-off approximation. The average excitation functions for the fusion cross section (Fig. 1) , were fitted to 1BPM. In order to identify possible deviations from the expected behaviour due to the coupling of specific processes ( breakup in this case) and minimizing the geometrical effects, the fusion cross section of the 7 Li+ 59 Co channel (σ F ( 7 Li)) is used as reference. Consequently, the ratio of the total fusion cross sections σ F between both reactions {R=σ F ( 6 Li) / σ F ( 7 Li)}as a function of the energy E c.m ., determines the intensity of the dynamical effects (see Fig. 2 ). Due to the fact that both systems present very similar entrance channel asymmetries, this ratio removes the geometrical dependence of the cross section, enhancing the effect of coupling to specific reaction channels on the fusion process (4, 7, 12) . A slight enhancement of the fusion process is apparent below the Coulomb barrier. On the other hand at energies above the barrier no suppression is observed for the 6 Li + 59 Co system within the experimental uncertainties (6, 7, 8) . The width of the band containing the experimental points represents the uncertainty deduced from the statistical and systematic uncertainties of the data.
This lack of significant suppression, was expected for this system as predicted by the systematic study presented in reference 14. In this figure it becomes clear that significant suppression is expected for weakly bound nuclei (ε < 2 MeV) and systems of size A Systems heavier than this one are expected to present no significant fusion suppression as verified in the present work. This prediction does not take into account possible Coulomb breakup which may occur for very massive targets.
From the theoretical point of view, new approaches are available in the literature. We may mention the effect of continuum couplings on the fusion channel (19, 20) .
Experiments are being carried out to measure the total reaction cross section (inelastic and transfer), as well as the breakup light particle channels for the 6 Li+ 59 Co and 7 Li+ 59 Co reactions. These measurements are fundamental to calibrate the coupling strength ot the breakup channel to the fusion channel, and must be auto consistent with the fusion suppression.
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